Measuring fluorescence intensity as a function of temperature. The system adopted in this study was the same as the one we used in our previous study. 
NY, USA) was used as an excitation filter. Two long pass filters (BLP01-830R, Semrock Inc., Rochester, NY, USA) were used as the emission filters.
Fluorescence lifetime measurement. Fluorescence lifetime of ICG-NPs was measured via a gated ICCD camera system (Picostar HR, LaVision, Goettingen, Germany) synchronized with a pico-second pulsed laser (SC-450, Fianium Inc., Eugene, OR, USA) in a customized inverted microscope system (Eclipse Ti-U, Nikon), which provides higher accuracy in fluorescence lifetime measurement than our previous fluorescence intensity and lifetime measurement (FILM) system. 1 The width of the impulse response function (IRF) of the ICCD camera system with the pico-second pulsed laser was ~250 ps. The measured ICG fluorescence signal was then de-convolved with the IRF to calculate the fluorescence lifetime of the ICG-NPs. To study whether the fluorescence lifetime of the ICG-NPs changes with temperature, the experiments were conducted both at room temperature (<Tth, ~25 °C) and high temperature (>Tth,
~50 °C).
USF imaging system. The USF imaging system was described in our previous studies. 
Characterization of USF contrast agents
The diameter of ICG-NPs was measured by dynamic light scattering (DLS) at room temperature (~25 °C). 
Characterization of Carboxylized Pluronic F127
The chemical structure of synthesized carboxylized Pluronic F127 was confirmed by H 1 NMR (D2O, 300
MHz) and ATR-FTIR. 
Measuring Excitation/Emission Spectrum of ICG-NPs
The excitation/emission spectrum of ICG-NPs (200 uL each sample) was measured at room temperature (~25 °C) with Infinite M200 PRO (Tecan, Inc., Morrisville, NC, USA) ICG in DI water (87.8 nmol/mL, same dye concentration as ICG-NPs) was also tested as comparison. All various ICG-NPs have similar excitation/emission spectrums. The results were shown in Figure S3 
